Objective. This article establishes the hypothesis that predisposing, enabling and household needs influence the complete vaccination status of children. Material and Methods. Data from the 2004 Bangladesh Demographic and Health Survey (N= 3530) was used. The data was analyzed using descriptive and multiple logistic regression methods. Results. Approximately 60% of the children in rural Bangladesh were fully immunized. The full vaccination rate increased with an increase in the previous birth interval and the education level of the mother. Women with the highest wealth index were significantly more likely to fully immunize their children. Distance from health facility, parity, mother's age, mass media, children's sex and tetanus toxoid injection were also significantly positively associated with full vaccination. Conclusions. Findings reflect that, irrespective of need, only children from higher economic or educational groups can afford to be fully vaccinated in rural Bangladesh. In other words, predisposing, enabling and need factors appear to have a strong association with full immunization coverage 
S
urvival is an enormous challenge for children younger than five years old, especially for those under one year. 1 Immunization is perhaps one of the most effective and efficient ways of protecting the health of children and women worldwide against some of the most lethal and debilitating diseases in modern times. Nevertheless, though the Expanded Program on Immunization (EPI) was formally launched in Bangladesh in 1979, EPI efforts were seriously considered only after 1985 when the country made its commitment at the United Nations to reach universal child immunization by 1990. Due to the continuing concerns and interests of all stakeholders in EPI, the program has had remarkable success in Bangladesh to increase its immunization coverage for children, for at least one dose, from 2% in the mid-1980s to 95% currently. 2 In addition, the valid coverage of fully immunized children (all doses given at correct intervals) increased from 52% in 2001 to 63% in 2003 and to 71% in 2006. 3 Bangladesh prepared three National Plans of Action (NPA) in 1990, 1999 and 2005 to fulfill its commitment to children.
Although Bangladesh has had remarkable success in immunization coverage, a gap still exists between urban and rural areas. Seventy-five percent of the population in Bangladesh lives in the rural area and the majority of the labor force (87%) is employed in the informal economy. 4 According to the 2005 EPI Coverage Evaluation Survey, the full immunization rate with valid doses was 68% in urban areas and 63% in rural areas. In rural Bangladesh, while four out of five children are receiving at least one of the recommended vaccinations, only three in five are being fully immunized. Coverage is lowest for DPT3, polio3 and measles vaccinations.
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In addition, approximately 1.5 million children remain unprotected, with dropout rates between 20 and 30% and a difference of vaccination likelihood between urban-and rural-born children of roughly 10%. 6 To improve the rate of full immunization coverage, we have to investigate and overcome the reasons for incomplete immunization. To this end, the present paper attempts to identify the factors associated with non-acceptance of full immunization coverage among children in rural Bangladesh.
Material and Methods

Participants
The study described in the present article was based on secondary data from the national 2004 Bangladesh Demographic and Health Survey (BDHS). The sample for this analysis consisted of 3 530 rural children aged 12-59 months, where rural areas of Bangladesh contain more than 70% of the country's total population and 82% of total poor people.
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Conceptual framework
The authors used Andersen and Newman's (1973) predisposing-enabling-need (PEN) explanatory model [8] [9] to assess the immunization status of the children. Based on the model, utilization of childhood immunization is determined as a function of three sets of individual characteristics: 1) predisposing characteristics (e.g. age, level of education, previous birth interval and health-related attitude), 2) enabling characteristics (i.e. income and other socio-economic factors), and 3) need characteristics (i.e. accessibility, perceived health status and treatment facilities).
Data analysis
Descriptive statistics (percentages) were used to describe the data. Two-way tables were utilized to assess the relationship between dependent and independent variables and the chi-square test was used to observe differences. Bivariate analyses were used to describe the association between independent and dependent variables and a multivariate analysis was used to show the factors affecting outcome variables. To determine which factors were most strongly associated with full immunization status, binary logistic regressions were employed. The logistic model was fitted by considering the relative risk that a woman had fully vaccinated her last child, which was dichotomized by assigning 1 if the respondent fully vaccinated their child and 0 if not. For the logistic regression analysis, all variables were entered in one step and removed from the model according to the tolerance statistic (fitting the model using the ''enter'' criteria in SPSS for Windows 12.0). Adjusted odds ratios with their 95% confidence intervals (CI) were then calculated. Data were analyzed using SPSS, Version 16.0. A child was considered fully immunized when having received BCG, three doses of DPT and polio and measles. If a child had failed to receive any one of the doses of DPT or polio, or any one of the vaccines, he or she was considered partially immunized, and if a child had not received any one of the vaccines, he or she was considered as not immunized. Table I shows that polio1 has the highest coverage rate in both urban and rural areas. The percentage receiving the DPT vaccine decreases when higher doses are given; this situation is the same in the case of the polio vaccine. The measles vaccine has the lowest coverage rate, with 68% for urban children and 62.4% for rural children, and overall in Bangladesh only 64.1% of children received the measles vaccine. According to our findings, only 61.7% children were fully immunized and 6.1% were not immunized at all, which we undoubtedly consider unsatisfactory. Findings also reveal that a wide gap in vaccination coverage exists between urban and rural areas.
Results
Vaccination coverage
Differentials in childhood vaccination coverage
Next, we investigated the differential impact of predisposing, enabling and need factors for the utilization of childhood immunization (Table II) . Significantly, children of mothers aged 20-34 years were more likely to be fully immunized (χ 2 = 57.87, p<0.001) than children of younger (age <20 years) and older mothers (age≥35 years). Education showed a positive relationship with child immunization coverage (χ 2 =27.79, p<0.001), where 70.1% of children of mothers with higher education were fully immunized compared to 63.0% of those with secondary education and 60.6 and 55.5 % of those with primary and with no education, respectively. In addition, we observed that children of mothers with lower parity were more likely to be fully immunized (χ 2 = 67.81, p<0.001) and male children were more likely to be fully immunized than female children (61.6% vs 57.8%, respectively, χ 2 =6.008, p<0.05). Partial immunization coverage is higher for females (34.5%) than for males (32.1%). This is also the case for children with no immunization. The percentage of full immunization coverage increased with longer previous birth intervals (χ 2 =26.18, p<0.001). Children of mothers who received sufficient antenatal care (at least five or more antenatal care visits) were significantly more likely to be fully immunized than children of those mothers who received insufficient antenatal care and those who had received no antenatal care (p<0.001). It was also observed that mothers who had received two or more doses of tetanus toxoid (TT) injections (χ 2 =268.14, p<0.001) were more likely to fully immunize their children than their counterparts.
With regard to socioeconomic index, 68.3% of children of mothers in the richest index were completely immunized, followed by 63.5, 62.1, 59.9 and 51.4% for the rich, middle, poor and poorest socioeconomic indices, respectively. The difference between mothers with and without paid jobs with regard to full immunization coverage of their children, was roughly 6% (χ2=8.43, p<0.05). The children of mothers whose husbands had good jobs were most likely to be fully immunized (76.0%).
Mass media exposure showed a strong positive relationship with immunization status (χ 2 =42.25, p<0.001), with 70.8% of the children of respondents who had mass media exposure (regularly watching TV and listening to radio) having been fully immunized, while non-immunization was found to be higher for children of respondents with no mass media exposure. Of the women who said there was a health facility nearby, 70.1% of children were fully vaccinated compared to 54.8% who said there was no health facility nearby (χ 2 =68.89, p<0.001). Children of mothers for whom permission to go to the hospital alone was restricted were less fully immunized than mothers with unrestricted permission. A higher proportion full immunization coverage was found for families receiving visits from a family planning/health worker.
Determinants of full immunization coverage
Results of the multivariate analysis are presented in Table III . The age of mothers remained a significant factor for having a child fully immunized, after adjusting Parity and child's sex were shown to be major confounders for full immunization coverage. Previous birth interval (≥48 months) remained a significant independent factor for complete immunization coverage (adjusted odds ratio 1.711, 95% CI 1.536, 2.944). The unadjusted odds for full immunization were significantly higher when the mothers received sufficient antenatal care (unadjusted odds ratio 1.999, 95% CI 1.485, 2.691), but this significance was lost in the adjusted model. Full immunization was significantly associated with mothers receiving TT injections, after adjusting for potential confounding factors. This association was strengthened as the number of doses increased. Women in the richest category were 1.472 times more likely to fully immunize their children (95% CI 1.154, 2.153) than women in the poorest wealth index. Full immunization coverage was higher for children of mothers with paid jobs than for those whose mothers were engaged in unpaid jobs. However, this factor remained insignificant after adjustment for other variables. Respondents having mass media exposure ( regularly watching TV and listening to radio) were more likely to fully immunize their children than mothers who had no exposure (adjusted odds ratio 1.546, 95% CI 1.707, 2.881). Women who said that there was a health facility nearby (<1 km) were more likely to fully immunize their children than those who said there was no health facility nearby (adjusted odds ratio 2.11, 95% CI 1.465, 2.561). Women whose permission to go to the hospital alone was restricted were less likely to fully immunize their children than those for whom permission was unrestricted. Visits from family planning/health workers were associated with an increase in full immunization coverage. However, neither of the above two variables show any significant effect on immunization status of the child.
Discussion
In this paper, we have examined a number of predisposing, enabling and need factors that influence the acceptance of complete vaccination coverage for children younger than five years of age in rural Bangladesh. The study highlighted an inadequate full immunization coverage in Bangladesh. Approximately 62% of children under age five were fully immunized in Bangladesh and substantial differences in complete vaccination rates were found for children in urban and rural areas (around 6%). This is probably partly due to the general distribution of healthcare facilities in the country, which tends to disproportionately favor urban areas. It may also be attributed to the lack of awareness of the importance of vaccination among mothers in rural areas in comparison to those in urban areas.
The results from both bivariate and multivariate analyses confirmed the importance of maternal education for the acceptance of complete vaccination, which is consistent with findings from other studies. 10, 11 Maternal education may also act as a proxy variable for a number of background variables that reflect a woman's higher socio-economic status, thus enabling her to seek proper medical care for her child when necessary.
It is well recognized that age plays an important role in women's utilization of medical services. 12 Maternal age may sometimes serve as a proxy for the women's accumulated knowledge of healthcare services, which may have a positive influence on acceptance of full immunization of children. Results of bivariate and multivariate analyses showed that mothers in the middle age group were more likely to fully immunize their children than the youngest and oldest age groups. This may be due to the development of modern medicine and the improvement in educational opportunities available to women in recent years, whereby women in the middle age group might have more knowledge about modern healthcare services and value modern medicine more than the older women.
Distance from a health facility was found to be a significant predicator of full immunization. The women who reported having a health facility nearby (<1 km) were more likely to fully immunize their children than those who said there was no health facility nearby. Other studies in developing countries have also suggested that walking or traveling time and distance are key factors that influence the utilization of healthcare services. 13, 14 It has also been shown that wealth index has a positive effect on the acceptance of full immunization. Mothers from wealthy families are expected to seek modern/ medical health services for their families whenever necessary. 15 The results of the present study also support the hypothesis that women with a higher economical status were more likely to fully immunize their children than poorer counterparts.
Having more children may cause resource constraints, which has a negative effect on healthcare utilization. 16, 17 The study showed that mothers with greater parity were less likely to immunize their children. Sex discrimination against female children was salud pública de méxico / vol. 52, no. 2, marzo-abril de 2010
Rahman M, Obaida-Nasrin S also seen in child immunization in rural Bangladesh. The study revealed that male children were more likely to be fully immunized than females. Mothers having received TT injection was also found to be one of the significant predictors of full immunization coverage for children.
Based on bivariate analysis, women's occupation and antenatal care were found to be significantly associated with the acceptance of full immunization coverage. Women engaged in paid jobs are usually more educated and aware of the health of their family members and therefore know the harmful effects of non-immunization. 18 It was expected that antenatal care visits would have a positive impact on immunization coverage of children, 19 and the present study found that 70.9% mothers who received sufficient antenatal care fully immunized their children, compared to 55.0% of mothers who did not receive antenatal care. In addition, mass media has a positive effect on a child's immunization status. In recent years, a number of governmental and non-governmental organizations have expanded their maternal and child health-related programs on television, radio, and newspapers, likely having increased mothers' knowledge about immunization.
Despite the increase in healthcare services and launching various programs in Bangladesh, full immunization coverage for children younger than five is currently still highly inadequate. That respondents who had higher levels of education, mothers who engaged in paid jobs and with the richest socieoeconomic level, those having mass media access, who received TT vaccines, and who had sufficient antenatal care were more likely to fully immunize their children reflects the reality that only people from a higher economic or educational group can afford to seek healthcare for their child, irrespective of need. The study therefore concludes that in order to achieve 100% immunization coverage in Bangladesh, (i) government should ensure the availability of health care centers that provide immunization, especially in the rural area; (ii) sufficient education should be provided to rural women, which will encourage them to seek immunization at the appropriate age of the child; (iii) parents should be encouraged to have small families by using contraception; (iv) maternal health care centers should be available to provide antenatal care; and (vi) mass media promotion programs should be undertaken so that parents understand the beneficial effect of immunization coverage and to encourage them to fully immunize their children.
